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(S) Fonnulatfon comprising antibacterial substance and antiulcer substance. 



@) The present Invention Includes a formulation which comprises an antibacterial substance and an 
antiulcer substance, wherein at least either of them Is formulated Into a gastrointestinal mucosa- 
adherent solid preparation. 

The formulation of the present Invention shows long retention time In the gastrointestinal tract 
because of adhesion to the gastrointestinal trad mucosa, synargetlcally enhances the pharmaceutical 
efrectB of an antibacterial substance, especially an antibiotic against Helicobacter pylori (HP) and an 
antiulcer substance, with very low doses of active Ingredients, particularly the anfl-HP antibiotic with 
low prevalence of side effects. The present agent is useful as an antiulcer agent, showing potent anU-HP 
activity. 
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The present Invention relates to a formulation which comprises an antibacterial substance and an antiulcer 
substance, wherein at least either of them Is formulated Into a gastrointestinal mucosa-adherent solid preoa- 
ratlon. The formulation of th present Invention is used as an antiulcer agent and for other purposes 

me nation of Helloobact r pylori (hereinafter also referred to as HP) In 1083 (Lancet; 1 1273 
(1983)], Us association with gastritis and digestive ulcer has drawn attention. This Is because HP ts found at 
high posltlvlty rates in chronlogastrltls or gastric ulcer (American Journal of Gastroenterology 82, 2283(1 987)1 
despite the fact that it is normally not found In the mucosa of healthy humans [APMIS, 98. 84(1988)1 

On theotherhand the development of H, blockers and proton puir^lnhfbftore (hereinafter also referred 
to as PPI) has resulted In markedly Improved heating rates for gastric/duodenal ulcer. However, there are some 
contractile cases in which no Improvement occurs despite the appropriate treatment using these drugs, posing 
major problems. According to a report of such cases of contractile gastric ulcer [Japanese Journal of Gastro- 
enterology. 89, 571 (1992)}, the HP positfvity rate Is extremely high, with a reduction in the amount of oW 
T°°^ JTo Cl ?,^ t l Utab,a to the ammonia produced by HP. Also, there are some reports of sustained Infec- 
tion with HP which delays ulcer healing or which is Involved in ulcer recurrence [Lancet, 335. 1233 flgam New 
England Journal of Medicine. 328,308(1 993)]. Judging from these many clinical finding. HP e Imlna ion Is 
believed to be useful in early healing of ulcer or prevention of Ke recurrence. 18 
For the reasons described above, various anti-HP drugs have been administered to patients wfth gas- 
tricMuodenal ulcer. Although some PPIs possessing anti-HP activity have been developed, they remain Tun- 
satbtaetory as to healing effect when used alone because their antibacterial action against HP is not always 
sufficient. Also, concomitant therapy has been performed with fair therapeutic results In which antiulcer agents 
such as Hj blocker* « and PPI are used (n combination with antibacterial substances {Medical Journal of Aus- 
tralia 151. 431 (1988); George Uet al.. Medical Journal of Australia. 163, 145 (1990); Peterson WL el al 
New England Journal of Medicine. 324, 1043 (1991); New England Journal of Medicine. 328. 308 (1993)1. 

Antibacterial substances such 86 amoxicillin (hereinafter also referred to as AMOX). nrtronldazole (here- 
inafter also referred to as MZ). bismuth eubacetate and tetracycline, have been used against HP singly or In 
comblnauon; however, their administration often causes side effects such as diarrhea, nausea and retching 
because of the considerable doses (e.g.. 750 mg of AMOX or 600 mg of MZ administered three limes a day) 

T,^™J?* mn Conta,nln9 an anU - HP *" tib ™ c <e-9, AMOX) and pantoprazo! (WO 
92103135) and an administration comprising AMOX and omeprazole In combination (Scandinavian Journal 
of Gastroetherology. 24. 49 (1989) are reported, but their antiulcer action is unsatisfactory and their adminis- 
tration causes side effects as mentioned above. ™T 

Mearrtlme.therehavebeendevetapedgastrolnteirtlnalmuc^ 
to adhere to Ihe g^rolrrtestJnal mucosa to extend its retention In the gastrointestinal tract and hence improve 
SilSrSi ? D?^ inflredlenta - ^"^ah antiulcer agents, anugastrttls agents etc have baenmen- 
S^ ^l ' nflfed B ^ B "W^P™* for uae In the above-described preparation (EP-A-514008). norm have 
been applied to formulation for concomitant therapy wherein at least one of them Is prepared as a gastroln- 
teslinal mucosa-adherent solid preparation. 

u, I* 18 ° bjaCt " pre8enl '"mention Is to provide a formulation for treating a gastrointestinal ulcer 
which exhibits antiulcer effect with more potent anti-HP activity eaKroiraestin* ulcer 

^kfJi^^^ST^fr Slf f bJ °? 8 a " d ^^A 0 * P~«ont Invention will become apparent to those 
skilled in the art from the following description. 

exhlb its antiulcer effect with more potent anti-HP activity. As a result, the present Inventors found that a for. 
'TH, ^ a " anU " HP an,8 *« fc and a " * ntWcor substance, wherein at least one Is formulated Into 
SS^Tif *rr JC ° a ^f dh !^l! t P^P^ 10 "- *ynerolsUcaIly enhances the entlblotle-e anf l-HP activity, 
as wall as the antiulcer action of the antiulcer substance due to the combined effect of both agents, thus pro- 
fo ""«'atlon of tower presence of side effects. The inventors made further Investigations based on 
these findings, and developed the present Invention. 
According to the present Invention, there Is provided: 

Aformulation which comprises an antibacterial substance and an antiulcer substance, wherein at least one 
of them Is formulated Into a Gastrointestinal mucosa-adherent solid preparation leawone 

«h JIh terial aub *!* nco b preferab 'y a " antibacterial substance against Helicobacter oviorl. The an- 
tibacterial substance may be a penicillin, such as amoxicillin, or a macrollde antibiotic^ 

According to the present Invention, the gastrointestinal mucosa-adherent solid preparatl n may comprise 
amatrte<*^ nbodlmentofWpreientSoTtte 
ZTS^JT**??** 8 °" d prepHra,l0n Abacterial substancTAccorSr^ to a sT 

a^^r^H r^'^T 1 mucosa - fldh9 ™» "™ preparatfon can further comprls a Jlscogant 
agent capable of developing viscosity on contact with water. The vtacogenlc agent can be dispersed in the gas- 
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tralntestinal mucosa-adherent solid preparation. Furthermore, the vtecogenlc agent may coat the gastrointes- 
tinal mucosa-adherent &offd preparation and may be selected from an acrylic acid polymer or its salt 

According to a further enbodlment of the present Inventi n, the antlculcer substance Is a proton pump in- 
hibitor, which may be a compound represented by the formula: 



wherein ring A may optionally be substituted, Ri f R* and R« are, the same or different, hydrogen, or an elkyl 
or alkoxy group, R 2 Is a hydrocarbon group which may optionally be substituted, and n Is 0 or 1 , or a salt thereof. 

The present Invention further relates to a set for use In treating a gastrointestinal ulcer I n mammals which 
comprises {1) an antibacterial substance and a p harms cautlcafly acceptable carrier thereof, and (2) an anti- 
ulcer substance and a pharmaceutical^ acceptable carrier thereof, wherein at least one of the substances la 
formulated Into a gastrointestinal mucosa<-adhsrent solid preparation. " 

Useful antibacterial substances for the Invention include antibacterial substances against Helicobacter py- 
lori, bismuth salt, Imidazole compounds, quinoJone compounds, and the like. Among others, antibacterial sub- 
stances against Helicobacter pylori are preferred. r 

Useful antibacterial substance against Helicobacter pylori (HP) for the present Invention include penicillin 
{e,g.. amoxicillin, benzylpenlclllln, piperacillin, mecllllnam), cephem antibiotics <e.g M cef Ixlme, cefaclor), mao- 
rollde antibiotics <e.g. f erythromycin), tetracycline antibiotics <e.g M tetracycline, minocycline, streptomycin), 
aminoglycoside anUbiotics (e.g, gentamycin, amikacin). Imlpenem. end the like. Among others, penicillin, mao 
rollde antibiotics, tetracycline antlblottcs and Imtpenem are preferred, and penicillin, macrottde antibiotics and 
Imlpenem are more preferred. Of these, amoxicillin and Imlpenem are particularly preferable because they ex- 
hibit a strong antibacterial effect against HP at low concentrations, with greater preference given to amoxicillin. 

Bismuth salts Include bismuth subacatate and bismuth subdtraie. Imidazole compounds Include metro- 
nidazole and miconazole. Qulnolone compounds Include ofloxacin and ciprofloxacin. 

Useful antiulcer substances for the present In venUon include H 2 blockers, proton pump Inhibitors, and the 
like. These substances may be used singly or In combination. Proton pump Inhibitors are preferred. H 2 blockers 
Include clmetldlne, famotidine, ranitidine and derivatives or salts thereof. These Hs blockers can be produced 
by. for example, the methods described In US Patent Nos. 3950333. 4283408 and 4128658, or modifications 



Proton pump Inhibitors Include benzlmldazoJe compounds. Preferable benzlmldazole compounds Include 
2^(pyridyf)-methylsulfinyl or - methylthlo]benzlmWazole derivatives and salts thereof, A compound <or salt 
thereof) represented by formula (I) below Is more preferred. 



wherein ring A may optionally be substituted; R* Is a hydrogen atom, an alky! group, an acy! group, a carboalk- 
oxy group, a carbamoyl group, an alkylcarbamoyl group, a dlaJkylcarbamoyl group or an aikyiauffonyi group; 
R°, R» and Rft are, the same of different, a hydrogen atom, an aikyi group, an alkoxy group or an alkoxyatkoxy 
group; R d te a hydrogen atom, an alky! group or a group represented by -OR' In which R* represents a hydro- 
carbon group which may optionally be substituted; q la 0 or 1. 

Benzlmldazole compounds above are described In USP 4.045.563, USP 4,265.431, USP 4,350 465 USP 
4,472,409. USP 4,508,905, JP-A-69181277, USP4,62B ( og8, USP 4,738,975. USP 5,045, 321, USP 4, 786,505. 



OR2 




thereof. 
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USP 4,653,230. USP 5,045.552, EP-A-295803, USP 5.312,624, EP-A-166267, EP-Ar 519365. and Othar pub- 
llcations. 

With reapact to formula (I) above, the substituent that may optionally be present on ring A Includes hal gen 
atoms, alkyl groups which may be substituted for, cyoloalkyl groups which may be substituted for atkenyl 
groups which may be substituted for, atkoxy groups which may be substituted for. cyano groups, carboxy 
groups, carboalkoxy groups, carboancoxyatkyl groups, carbamoyl groups, carbamoytalkyl groups, hydroxy 
groups, hydroxyalkyl groups, acyl groups, carbamoyloxy groups, nltro groups, acyloxy groups, aryf groups ar- 
yloxy groups, alkylthlo groups and aNtylsulflnyl groups, and the like. 
The above substltuents are hereinafter described. 

Halogen atoms Include fluorine, chlorine, bromine and iodine. Fluorine and chlorine are preferred with 
greater preference given to fluorine. ' 

The alkyl group In the alkyl group which may be substituted is exemplified by straight-chain or branched 
alkjrf groups having 1 to 10 carbon atoms (e.g.. methyl, ethyl, n-propyl, isopropyl. n-butyl, bobutyl. seo-bulyl, 
tert-butyl. n-penlyt, Isopentyl, neopentyl, hexyi. heptyl. octyl. nonyl, decyl). Straight-chain or branched alkyl 
groups having 1 to 6 carbon atoms are preferred, with greater preference given to straight-chain or branched 
alkyl groups having 1 to 3 carbon atoms. Substltuents on the substituted alkyl group include halogens nltro 
cyano groups, hydroxy groups, carboxy groups, amldlno groups, guanldino groups, carbamoyl groups, amino 
groups which may have 1 to 2 alkyl groups, acyl groups or other substltuents, and the like. 

The cycloalkyl group in the cyoloalkyl group which may be substituted is exemplified by cycloalkyt groups 
having 3 to 7 carbon atoms, such as cytfopropyl, cyclobutyl, oydopentyl. cydohoxyi and cyctaheptyl etc:. The 
cycioaikyl group may be substituted by, for example, halogens, nltro, cyano groups, hydroxy groups, carboxy 
groups, amldlno groups, guanUIno groups, carbamoyl groups, amino groups which may have 1 to 2 attcyi 
groups, acyl groups or other substltuents, and the like. • • 

The afkenyl group In the alkenyl group which may be substituted Is exemplified by straight-chain or fcanch- 
ad alkenyl groups having 2 to 18 carbon atoms. Such alkenyl groups Include ally), vinyl, crotyl. 2-jientety 1-yl 
3-pentan-1-yJ, 2-hexen-1-yl, 3-rtaxen-l-yl, 2-methyl-2-propen-1-yl and 3Hnelhyf-2-Dutert-1-yl. Straight-chain 
or branched alkenyl grou ps having 2 to 6 carbon atoms are preferred, with greater preference given to straight- 
chain or branched alkenyl groups having 2 to 4 carbon atoms. The alkenyl group may be substituted by for 
example, halogens, nltro. cyano groups, amldlno groups . guanldino groups amino groups which may have 1 
to 2 alkyl groups, acyl groups or other substltuenta, and the like .The alkenyl group mentioned above Includes 

isomers (E- and Z-configuratlons) with respect to double bond. 

The alkoxy group In the alkoxy group which may be substituted Is exemplified by atkoxy groups having 1 
to 10 1 carbon atoms. Such alkoxy groups Include methoxy. ethoxy. rv-propoxy, Isopropoxy. n-butoxy, tedbutoxy 
aecrbutoxy. tort-butoxy. n-pentoxy, Isopentoxy, neopentoxy, hexyloxy, heptyloxy, odytoxy, nonytoxy. cycfc^ 
butoxy.cydopentoxy and cyclohexyloxy. Alkoxy groups having 1 to 6 carbon atoms are preferred, with greater 
preference given to alkoxy groups having 1 to 3 carbon atoms. The alkoxy group may be substituted by. for 
example, halogens, nltro. amldlno groups, guanldino groups amino groups which may have 1 to 2 alkyl grouos 
acyl groups or other substltuents. and the like. • 

M ^nSt ha LT n a l B B " bst 'i UBnt on ths above-described alkyl. cycloalkyl, alkenyj or alkoxy group Is exem- 
40 plifled by chlorine, bromine, fluorine and iodine. ; - - 

The alkyl group In the atkylambio group as a subsWuent on the above-described alkyl, cycloalkyl alkenyl 
or alkoxy group is preferably exemplified by straight-chain or branched alkyl groups having 1 to 6 carbon atoms 
Such alkyl groups Include methyl, ethyl, n-propyl. Isopropyl, n-butyl, teobulyi, tert-butyl, aec-butyl, n-pehfyl,' 
isopentyl. n-hexyl and IsohexyJ. Among others, straight-chain or branched alkyl groups having 1 to 4 carbon 

46 atoms are preferred. • • . 

The acyl group In the acytamlno group as a substituent on the above-described alkyl, cycloalkyl alkenyl 
or alkoxy group Is exemplified by acyl groups derived from organic carboxyllc aclde, wUh preference given to 
efkanoyi groups having 1 to 6 carbon atoms. Such alkanoyl groups Include fermyi, acetyl, proplonyl. butyryl 

w fto 4 can^to^s*^ 816 ^' h8Xan0y '' wfth I™**" f*** 0 ™"* 0"™ lo alkanoyl groups having 

ferabiTto subst,tuont « 00 abova-descrlbad alkyf. cyctoalkyf. alkenyl or alkoxy group is 1 to 6. pre- 

d m i,!!1 1 S alkyl groups include Wfluoromelhyl, trlfluoroethyl, dlfluoromethyl. tricWoromethyl, hy- 
bb tTZT "5*' 1-$*™!°**' 2-hydroxyethyl. methoxyethyl. ethoxyethyl. 1-methoxyethyl. 2-methoxyethyl. 
t ^2? f hy '' ^ l8tht «y»thy' and 2-dlethylphosph rylethyl. among others. Dlfluoromethyl. Irifluorb- 
malhyl and hydroxymelhyl are preferred, with greater preference given to trifluoromaihyl 

The substituted cycloalkyl groups include 2-amlnocyclopropan-1-yi. 4-hydroxycydoperttan-1-yl and 22- 
drfluoroeyclopentan-1-yl, among others. * 7- 
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The substituted eJkenyi groups Include W-dlclorovlnyl, 3-hydroxy-2-prapen-1-yl end 2-methoxwlnvl 
among others. * 

The substituted alkoxy groups Include difluoromethoxy, trifluoromethoxy. 2,2.2-trlfiuoroelhoxy 2-me- 
ttoxyelhoxy. 4-cHorobenzyloxy and 2-(3.4-dlmethoxyphenyl)ethoxy, among others. Difluoromethoxy Is pre- 

The alkoxy group In the carboalkoxy group Is exemplified by alkoxy groups having 1 to 7 carbon atoms 
(e.g., methoxy, ethoxy, n-propoxy, Isopropoxy. n-butoxy. Isobutoxy, secbutoxy, tert-butoxy. n-pentoxy. iao- 
pentoxy, neopantoxy, hexytoxy. heptyloxy). * 

The alkoxy group In the carboalkoxyalkyt group Is exernplfffad by alkoxy groups liavliig 1 to 4 carbon atoms 
(e.g., methoxy, ethoxy, n-propoxy, Isopropoxy, n-butoxy, Isobutoxy. sac-butoxy. tert^utoxy). The alky) orouo 
In the carboxyalkoxyalkyl group la exemplified by alkyl groups having 1 to 4 carbon atoms (e.g., methyl ethyl 
n-propyl. Isopropyl. n-bulyh feobutyl. seo-butyl, tert-butyl). such carboalkoxyalkyl groups include carbome^ 
thoxymethyl. 2-cartomethoxyethyJ. 2-carbometrioxypropyl, carboBthoxymethyl, 2-carboethoxyeihyl, 1-carbo- 
mathoxypropyl, carbopropoxymethyl end carbobutoxy methyl. 

The alkyl group In the carbamoylalkyl group Is exemplified by alkyl groups having 1 to 4 carbon atoms (e g 
methyl, ethyl, n-propyl, Isopropyl, n-butyl, Isobutyl, sec-butyl, tert-butyl). 

The alkyl group in the hydroxyalkyl group Is exemplified by alkyl groups having 1 to 7 carbon atoms <e,g. 
h£$) OUiy1, * VprOPyl ' teoprapy1, n ■ butv, ' lsobut y | - seo-butyl. tert-butyl. n-pentyl, tsopentyl, neopentyl, hexyl! 

The acyl group as such or the acyt group In the acyloxy group is exemplified by atkanoyl groups having [1 
to 4 carbon atoms such as fermyl, acetyl, prapbnyt. butyryl and isobutyryl. 

The aryl group as such or the aryl group In the aryloxy group is exemplified by aryl groups having 6 to 12 
carbon atoms (e.g.. phenyl, naphlhyl). ~T. ' 

The alkyl In the alkylthio group or alkylsulflnyl group Is exemplified by alkyl groups having 1 to 6 carbon 
atoms (e.g methyl, ethyl, n-propyl, isopropyl. n-butyl, teobulyl, eec-butyl, tert-butyl. n-pentyl, tedpertyl, had- 
pertlyl. hexyl). . 

The number of aubstrtuenls on substituted ring A Is preferably 1 to 4. more preferably 1 to 2. Such sub- 
atltuents on the benzene ring may be present at 4- and 6-posiUons, with preference given to ^position. 

Ring A Is preferably A ring which may optionally be substituted by I) a halogen atom 0), an alkyl group which 
may be substituted, HI) a cydoafkyl group which may be substituted. Iv) an alkenyl group which may be sub- 
stituted, or V) an alkoxy group which may be substituted. 

The elkyl group tor R* Is exemplified by alkyl groups having 1 to 5 carbon atoms (e.g., methyl, ethyl, n- 
propyl, Isopropyl. n-bulyl. isobutyl. sec-butyl, tert-butyl, n-pentyl, laopentyl. neopentyl). The acyt group for R* 
Is ^exemplified by acyl groups having 1 to 4 carbon atoms, such as alkanoyl groups having 1 to 4 carbon atoms 
The alkoxy in the carboalkoxy group Is exemplified by alkoxy groups having 1 to 4 carbon atoma (e.g., formyl 

Si Pro J >te ?. y1, bulyry1, teobulyr y)- J* 18 alKyl In the atkylcarbamoyl group and dialkylcarbamoyl group Is ex- 
ompllfted by alkyl groups having 1 to 4 carbon atoms (e.fl., methyl, ethyl, n-propyl, Isopropyl. n-bulyl. teobutyi 
sec-butyl, tert-butyl). The alkyl In the alkylaulfonyl group Is exemplified by the above-mentioned alkyl groups 
having 1 to 4 carbon atoms. R b is preferably hydrogen. ™" ^ 

The alkyl group for R*. R» or R« Is exempfif lad by straight-chain or branched alkyl groups having 1 to 10 
carbon atoms (e^g methyl, ethyl, n-prbpyl, Isopropyl, n-butyl. Isobutyl, sec-butyl, tert-butyl. n-pentyl.tsopantyl. 
neopentyl. hexyl, heptyl. oc ly|, nonyl, decyl). Straight-chain or branched alkyl groups having 1 to 6 carbon 
atoms are preferred, with greater preference given to straight-chain or branched alkyl groups having 1 to 3 car- 

The alkoxy group for R«, R- or R> is exemplified by alkoxy groups having 1 to 10 carbon atoma (e.g„ me- 
thoxy. ethoxy, n-propoxy,lsopropoxy,n-butoxy, Isobutoxy. aec-butoxy, tert-butoxy, n-pentoxy, tsopentoxy. neo- 
pejoxy, hexytoxy. heptyloxy. octyloxy. nonyloxy). Alkoxy groups having 1 to 6 carbon atoms are preferred 
with greater preference given to alkoxy groups having 1 to 3 carbon atoms 

n ™? aUox * *• ^xyalkoxy group for R« R»orRo Is exemplified by alkoxy groups having 1 to 4 carbon 
atoms (e.g., methoxy. ethoxy. n-propoxy, Isopropoxy.n-butoxy.lsobutQxy.sec-butoxy, tert-butoxy). 

R« Is preferably a hydrogen atom, an alkyl group or an alkoxy group. R» Is preferably a hydrogen atom, an 
alkyl group or an alkoxy group. Ro is preferably a hydrogen atom. nyarogen mom. an 

The alkyl group for rV is exemplified by alkyl groups haying 1 to 4 carbon atoms (e.g., methyl, ethyl n- 
propyl, Isopropyl, n-butyl, Isobutyl, sec-butyl, tert-butyl). 1 g . mwnyi. emyi, n- 

The hydrocarbon group In the hydrocarbon group which may optinally be substituted, for R». Is exemplified 
by hydrocarbon groups having 1 to 13 carbon atoms, such as strajghl-ohain or branched alkyl groups Kevins 

l^^T^n^ { *tl T*^ 0 ^ pftwl * ■"P™^ lsobut y , > no-™*, pentyl. Isopentyl. hexyj 
alk nyl groups having 2 to 6 carbon atoms (e.g., vinyl. aOyi, 2-butenyl, methylallyl, 3-butenyl. 2-pantonyl I 
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pentenyl 1 6-hex nyj), alkfnyl groups having 2 to 6 carton atoms (e.g.. ethynyl, proparayJ, 2-butyn-1-yl 3-butvn 

(ej cycloprowl, cyclobutyl. cydopentyl. cyelo'hexyl). cycloalkenyl groups having 3 to 6 c^natons (eT 
hS2" StS?! ^ d0, ' Bxe "y'' <* d hwadlenyl), aralkyi group* having 7 to 13 carbon atoms ££ 
benzyl. 1-phenetyl. 2-phenetyl) and aryl groups having 6 to 10 carbon atoms (a.g.. phenyl, naphthyj) stratahtl 
<^'nor branched alkylgr^ 

The subsatuent group in the substituted hydrocarbon group to exemplified by C^, 0 aryl groups <e.g., phe- 
nyl, naphthyl), amino, C,_e alkylambio groups (e.g.. methytamlno. ethylamlno. Isopropylamlno), dl-C M alkvla- 
h£2E£ tt" tUST^ d,ett *arnlno). ^rafky^^ydoalkylamlno groups (e.g. f ISH»en^cydo- 
hextf amino). N-aralkyJ-N-alkvlamfno groups (e.g. N-(1-napHthylm8lhyI>-N- B ihylamlno), azlde. nftro hsdooens 
(•*. fluorine, chlorine, bromine, Iodine), hydroxyl. C,„ alkoxy groups^., nWhoxy. J^^uSXSS 

C, ,o arytthto groups {e.g. t phenylthlo. naphthyllhlo), cyano, carbamoyl groups, carbttcyl groups. C,^ alkoxv- 
carbonyl groups (o.g mothoxycarbonyf. ethoxyoarbonyl). C,.,, aryloxycarbonyl groups (e.g. phenotycarol 
nyl. 1-na P MhyJoxycan»nyl,2^a P M| V lox y ^ 

boxyeUioxy). C M alkanoyl groups (e.g., tormyt, acetyl, proptony}. leoproptonyl. bulyryl, pantanoyt, hexanoyl) 
20 f 7-11 S ^ (8 - 9m ban2py1, 1 • na P htho V , • 2'naphtnoyl). C^ 10 arytaulfonyl groups (e.g.. bonwnesulfonyl 
1-ru.pWhyisulfonyl. 2-napMhylsuJfonyl). C,., alkylsulflnyl groups (eg., mathyisulflnyl. ethylsulfbiyl). C*.* ar- 
ylsirtflnvl groups (o.g., beraonosutflnyl. l-naphUiyteulffnyl. 2-naphWyteulflnyl), C« alkylsulforryl groups <e g 
melhylsulronyl. elhylsulfonyi), 6- orB-membered heterocyclic groups (e.g., 2-furyl. 2-lhlenyl 4-thlazoM '44mt 
dazoiyl^yrldyl 1.3,4.th te d«azo,.2-y.. 1^ethyl*tetrazdyI)conteLfl 1 toil 

ESSE!' < T!^r b ^ d hBteroCyd ' C **••■<»». 2-«"enoyl. nlc^KS 

itt^f yr,dy l lh,0,2 ' Pyri,n,dy,lhfo ' "'•^""^teow-ylthlo. 1 -methyf-S-tetrazdylthto) corrtalrT B 1™S 

tZZfl de "fl^ to < e -9- 2-benzothlazolylthlo. e-qulnolylthio). Halogens (e .g M fluorine, chlorine 
bromine, .odlne), hydroxyl and C w alkoxy groups (e.g.. methoxy. ethoxy. propoxy, bulxV arepSaned 
The number of substltuenls Is normally 1 to 5, preferably 1 to 3 

^Zl*^**!? Wy ," n .? ta 2 y 9r0Up WWCh may * 8ub »»ltMted. or an alkoxyalkoxy group which may be sub- 
sttuta* The alkoxy In the alkoxy group which may be substituted Is exemplified by Skoxy groups having tto 
8 carbon atoms (e g., methoxy. ethoxy. n-propoxy. isopropoxy, n-butoxy, teobutoxy, seoiSloxJ. tert buloxT 

£2, J™ , " xemp,lftad * O^P* havln 8 1 to 4 carbon atoms (e.g., meSoxy. elSoxyf r^ro, 
^"S. n-butoxy teobutoxy, sec-butoxy. tert-butoxy). R- fc more prefirablyan altoxV wZ^Q 
1 to 8. preferably 1 to 4 carbon atoms, which may be halogenated. or an alkoxyalkoxy group which mav be 
halogenated. Preferred alkoxy groups which may be halogenated Include 2,2-UrifluS^ 

SuS^^^ 

iogt^o^^ 
q is preferably 0. 

r^X^m- emMdaa3le for thepresent invention Is exemplified by a compound 



25 



SO 



35 



wherein ring A may optl nally be substituted; Rt. R> and R« are, the seme or different, hydrogen or an alkvl 
or alkoxy group; R* Is a hydrocarbon group which may optionally be substituted- n U orl 
offoZlTa a tove. f0,mU,a (M> abOV8 ' ri "9 Ate ^P'fted by the same rings as those mentioned for ring A 



6 



10/"1£ -95 



12:08 



PATENT EXPRESS 0171 4127930 



NO. 729 P009 



EP 0 642 797 A1 



™° •** * 0U P ** R1 - R a * te exemplified by straight-chain or branched aJkyl groups having 1 to 10 
carbon atom* Such alky, aroupe Include methyl, ethyl, ivpmpyl. teopropyl, n-butyl. tobtf* a*e-Sw| tort- 
butyl, n-pentyl feopentyl. neopentyl, hexyl. heptyl. odyl, nonyl and decyl. Strath -chain S JSKJE, 
9^ hav.no 1 to 6 carbon atoms am preferred, with greater preference given StUt^J^S^ 
6 alkyl groups having 1 to 3 carbon atoms. BHncnM 

groups Include methoxy. ethoxy, n-propoxy. Isopropoxy, n-butoxy, teobutoxy, eec-butoxy, terl-butoxy, n-pern 
toxy . bopentoxy, neopentoxy hexyloxy, heptyloxy, octyloxy. nonyloxy. cydobutoxy. cyJtopentZaJd cidt 

Ri Is preferably C, .« alkyl or C M alkoxy. more preferably C,. a alky). 
R a Is preferably hydrogen or C,.« alky, more preferably hydrogen. 
" R 4 te preferably C« alkoxy which may optionally be substituted by I) halogen, U) hydroxy! or ill) alkoxv 
more preferably, C,. , aJkyl which may optionally be substituted by I) halogen or II) alkoxv 
R<rs preferably hydrogen. 

ExampleberttlmW^ ,3-tetrafluor- 
opropoxy p^dyllmelhylthto) banzlmlda*ole (hereinafter referred to as Compound A). Z^mJ^SZ- 
tririuo^lhc^Jpyridynmathylsutflnyabenzirnldazoia (lansoprazole), 2^pytidMmM»LmSZS^. 

r^ i", f'^ 2 ^-^^« h ^yP ro P° x ^^ th ylPyridy0m e thy[8uinny^1 H-banzlmldazole and 2- 
PK3.4^linetr«>xy)pyt1dy^^ (pantoprazole) 

* „Ko.l? nZ ' n !!^ 0le ^P 0 "" 0 " < w 8811 thereof) for, the present Invention is produced by. for example, the 

• I 7 ** 6a 'Ll f , a bBnzJmidazQlB compound Is preferably used as a physiologically acceptable salt. Phyeloloo- 

S ".^f 6 ■*? T*"* f 8 " 18 ,m,9an,c bases ' 8aRft <■» ^"te bases and ^\Sbi2«5E 

ackte. Useful Inorganic bases Include alkali metals (e.g.. sodium, potassium) and alkaline earth Z*\sT« 

^2T;. m f 0n ^ U^ ) , • U8BfUl ° rgan ' C ba8BS lndud8 trimathylamlne. triethytemlne. pyridine p^Z^ 
^nT^'f dtothanolamlne, trishydroxymemylL^ 

mine. Useful basic amino acids Include arglnlne and lysine. un.yuun B xyiB- 
or mli^aSiTen^' 1 ^ rTOttl ° d8 ^ ^ dS3Cribed Ep - A - 286603 and USP 4,738.974. 

. . ^"lallonofthe present invention l«uaedas(1)acombinattonof ananUulcersubstaneeandaoas- 
^ntesllnal mucosa^dherentsolld preparation containing an antibacterial substance. (2) a c^bTnaSonTat 

W • oastromtesllnal imjcosa-adherent solid preparation containing both an antibacterial substance 
r^^^? °^ 0r W a ^W"^ ^ a »««t«>intoattnaJ muccaa-adtereitt solid preparation Jo^ 
telnlng an antibacterial substance and a gastrointestinal mueosa-adherent solid preparation contelnlna ana£ 

preparation containing an antibacterial substance is preferred 

«„»..!Il 9 0 ?S2 nte6t,na ' r COSa " adherent 80,14 P re P«-«ton containing an antibacterial substance and/or an 
antiulcer substance -may be any gastrointestinal mueosa-adherent solid preparation, as long as ft adhere to 

,n jT': 0l T Bl 118 " ,entlon t,nw * *° 9astrolntest«na. tract Is 
. S ,n8re ?' 0nt8 81 ab8Orpt,0n B,te ' U88f ul 8UCh Piratic* include gL3ntes'na 
fZ2£* 232 ! « P ? Paratl ° n *** COmprfe68 matrtxe8 «•»■■*■■ ■ PolySlycerln fatty add eJiTpre. 

i ^r 0063 ^ 116 ™" 1 3011(1 P re P arat,on which comprises matrixes containing, a polyoly- 
so cerfr. fatty acid and a substance which develops viscosity on contact with water (hereinafter atorefemXto 

™^ 1,8 8130 UBBful ta 106 P' 1988 '* In^UDri. Prafarably, a oastrolntesHrJmucosa^dlierent matHx 
compnslng a polyglycerln fatty acid ester and a vlscogenic agent Is used. With imSSSSSSSZ 

53 v2l?„, y ,! f ST W 8 f"' ° r 8 ^ conu, ' n ' n B a Pdyfllycarln fatty acid ester or a lipid is coated «SS Te 
aSXuut 1^2* 9 ^ ^ 0a8lro,nte8t,nal ^a-adherent matrix is 

The polyglycerln fatty acid ester may be of any type, whether mono-, dj- or poly-ester, as long as it Is an 
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ester of polyglycero! end fatty acid. Polyglycerin fatty acid esters are stable over an extended period, with al- 
most no deactivation of active ingredients. In the presence of active ingredients, becaus they show no crys- 
talline polymorphism and show almost no interaction with active Ingredients. 

A polyglycero! Is defined as °a polyhydrlc alcohol having n (cydic) to (n + 2) (linear or branched) hydroxy! 
groups and (n - 1) (linear or branched) to n (cyclic) ether linkages In each molecule" [Polyglycero! Ester, edited 
by Sakamoto Yakuhin Kogyo Co., Ltd., published May 2 V 1986, p. 12]. The polyglycerol may be linear or branch- 
ed. It is exemplified by a compound represented by formula (III) below; 

L mi) . 

wherein n representing a degree of polymerization te an integer of at least 2 . In the above formula (III), n Is 
normally Integer of 2 to 50, preferably 2 to 20, and more preferably 2 to 1 0. Such potyglycorins Include dlgtycerol, 
trigtycerol, tetraglycerol, pentaglycerol, hexaglycerol, heptagtyceral, octaglycerol, nonaQlyceroi, decagtycerol, 
pentadecaglycerol, elcosaglycarol and triacontaglycerol Of those polygiycerols, tetraglycerol, hexaglycerol 
and decaglycerol, for example, are commonly used. 

The fatty acids of the polyglycerin fatty acid Include saturated or unsaturated fatty acids having 8 to 40 
carbon atoms, preferably 12 to 22 carbon atoms. Such fatty acids Include palmitic acid, stearic acid, oleic acid, 
linollc acid, llnolenic acid, myristlc add, laurlc acid, riclnoleic acid, capryilc acid, capric add and behenic acid. 
Of these fatty adds, stearic acid, dele acid, laurfc acid, iindte add and behenic add are preferred. 

Example of polyglycerin fatly acid esters Indude behenic acid hexa(tetra)gtycertde, capryilc add 
mono(dece)g|ycerlde. capryilc add dl(tri)glycerlde, capric add dl(trl)glyeeride, laurlc add 
mono(tetra)glycer1de, laurlc acid mono(hexa)glyceridej laurlc acid mono(deca)g)ycerfde, oleic* add 
mono(ietra)glyceiide v oleic add mono(hexe)glycertde, oleic add mono(deca)glycerlde, oleic add dl(trl)g!ycer- 
ide, oleic add dl(tetra)glycerlda, oleic acid sesqul(deca)glyceride. oleic add penta(letra)glyceride f oleic add 
penla(hexa)glyceride, oleic add deca(deca)glyceride t linollc add mono(hepta)glycerlde, llnolic add di(tri)gly- 
ceride, ilnolic add di(tetra)gtycarlde, linollc add dl(hexa)glyceride, stearic add mono(d)glyceride, stearic add 
mono(tetra)glycerfde, stearic add mono(hexa)glyoeride, stearic add mono(deca)glycerlde f stearic add trl(tet- 
ra)glyceride, stearic acid trHhexa)glyceride, stearic acid sesqui(hexa)glyceridB, stearic add penta(tetra)glycer- 
Ide, stearic add penla(hexa)glycerlde, stearic add deca(deca)glycerfde i palmitic add mono(tetra)glyceride, 
palmitic add mono(hexa)glyoertde, palmitic acid mono(deca)gIyceride, palmitic add lri(tetra)glycerWe, pal mllfc 
add tri(hexa)glycerlde v palmitic add sesquKhexa)gfyceride, palmitic acid penta(tetra)gfyceride v palmitic add 
paeta(hexa)glycerlde end palmitic add deca(deca)gfycerlde. Preferable polyglycerin fatty add esters Indude 
behenic acid hexa(tetra)gfyceride Je.g M Poem J-46B (trade name), produced by Rlken Vitamin ICK., H&-310 
(trade name), produced by Sakamoto Yakuhin Kogyo rCKJ, stearic acid penta(tetra)g1yeeride [e.g., PS-310 
(trade name), produced by Sakamoto Yakuhin Kogyo K-KJ, stearic add mono(tetra)(^ycerida[e.g M M5-310 
(trade name), produced by Sakamoto Yakuhin Kogyo K.K.], stearic add penla(hexa)g1yceride [e.g., P&-500 
(trade name), produced by Sakamoto Yakuhin Kogyo K.KJ, stearic acid sesQui(hexa)g1ycerlde [e-g., SS-500 
(trade name), produced by Sakamoto Yakuhin Kogyo KK J, stearic acid mono(deca)g|yceride and mixtures 
thereof. 

The above polyglycerin fatty add esters can be used singly or in combination. 

The molecular weight of the polyglycerin fatty acid ester Is normally about 200 to about 5,000. preferably 
about 300 to about 2,000, and more preferably about 600 to about 2,000. The HLB (hydrophlle-lipophlle bal- 
ance) of the pdyglycerin fatty acid ester Is normally 1 to 22. preferably 1 to 15, and more preferably 2 to 9. 
Two or more polyglycerin fatty acid esters of different HLB values may be mixed as appropriate to obtain the 
desired HLB level. Adjusting the HLB of a polyglycerin fatty acid ester makes it possible to control the release 
a nd d i ssol ution of active Ingredients. 

Polyglycerin fatty add esters can be selected as appropriate according to the forms of active Ingredients, 
viscogenlc agent and matrix; those which are soJld at normal temperature (about 15°C) are used. The melting 
point of the polyglycerin fatty add ester is normally about 18-80°C, preferably about 30-75°C, and more pre- 
ferably 45-75°C. 

When two or more polyglycerin fatty acid esters are used in mixture, they may be used In combination 
with liquid polyglycerin fatty add esters, as long as the gastrointestinal mucosa-adherent matrix Is solid at nor- 
mal temperature. 

Aa for lipids, those whose melting point Is about 40 to about 120°C. preferably about 40 to about 90°C are 
used. 
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Uplds include saturated fatly adds having 14 to 22 carbon atoms { .g., myrtetlc acid, palmltlo acid, stearic 
acid, behenic acid) or salts theraof(e.g.. sodium salt, potassium salt), higher alcohols having 16 to 22 carbon 
atoms <e,g„ cetyl alcohol, stearyi alcohol), fatty acid glycerol esters which are mono- f dl- or tri-glyca rides with 
the above fatty acids (e.g. t 1-monoslearin. 1-monopalmttin), oils and fats (e.g. f castor oil, cottonseed oil, soy- 

3 bean oil, rapeseed oil, beef tallow, etc., and hardened oils/fats thereof), waxes (e.g., beeswax, carnauba wax, 
spermaceti), hydrocarbons (e.g„ paraffin, mlcrocrystalllne wax) and phospholipids (e.g., hydrogenated le<* 
thin). Preferred among these lipids are oils and fats, waxes, saturated fatty acids having 14 to 20 carbon atoms, 
hlghar alcohols having 1 6 to 20 carbon atoms, hydrocarbons and the Ilke.Of these lipids, hardened cottonseed 
oil, hardened castor oil, hardened soybean oil, carnauba wax, stearic add, stoaryi alcohol and mlcrocrystalllne 

10 wax are preferred. 

The viscogenic agent capable of developing viscosity on contact with water (viscogenic agent) Is not sub- 
ject to limitation, as long as K becomes viscous and adherent to the gastrointestinal tract mucosa upon expos- 
ure to water, and as long as It te pharmaceutical^ acceptable. Of such vtscogenlc agents, those which swell 
and become highly viscous upon exposure to water are preferred. Viscogenic agents Include polymers and 
16 natural viscous substances. Preferably, such polymers have a viscosity of about 3 to 50,000 cps, preferably 
about 10 to 30,000 cps, and mora preferably about 15 to 30,000 cps as of 2% aqueous solution. In the case 
of polymers which become viscous upon neutralisation, however, the viscosity at 20°C Is normally about 100 
to 500.000 cpa, preferably about 100 to 200,000 cps, more preferably about 1,500 to 100,000 cps as of 0.2% 
neutral solution. 

20 Such polymer Includes add polymers, preferably polymers having carboxyl or aulfo groups or salts thereof: 
Among others, polymers having carboxyl groups or a salts thereof are more preferred. 

Polymers having the carboxyl groups or salts thereof Include acrylic add polymers (Indudlng topolyhlers) 
comprising acrylic add monomer units, and salts thereof. Such salts Include salts of monovalent metals, such 
arsodium salt and potassium salt, and salts of divalent metals, such as magnesium salt and calcjum salt Ao 

2S ryilc acid polymers or salts thereof Include polymers containing 56-63% by weight of carboxyl groups arid hav- 
ing a molecular weight of 200,000 to 6,000,000, preferably 1,000,000 to 5,000,000. Preferable acrylic acid poly- 
mers or salts thereof Indude acrylic add homopolymers and salts thereof. Such polymers are described as 
carboxyvirryl polymers in the Non-offlclal Drugs Standards or Japan (October, 18BB). Examples of such poly- 
mere Indude carbomers (Carbopoi, trade name, The B.F. Goodrich Company)] 940, 934, &34P, 940, 941, 1342 

so (NF XVII) eta, HMswako 103, 104, 105 (Wako Pure Chemical Industries), NOVEON AA1 [trade name Of The 
B.F. Goodrich Company] and caldum polycarbophll (USP XXII). 

Natural viscous substances Indude mucin, agar, gelatin, pectin, carrageonan, sodium alginate, locxistbeah 
gum, xanthane gum, tragacanth gum, gum arable, chltosan, pulluian and waxy starch, sucralfate, cellulose and 
its derivatives (e.g. cellulose sulfate etc.). 

as The viscogenlc agents for the present invention Is preferably an acrylic acid polymer and Its salt 

These viscogenic agents may be used singly or In combination. 

The amount of viscogenic agent used Is normally about 0.005 to about 99% by weight, preferably about 
0.5 to about 45% by weight, and more preferably about 1 to about 30% by weight. In the gastrointestinal mu- 
cosa-adherent matrix. For example, when a viscogenic agent Is dispersed in the matrix containing a potygly- 

<o carta fatty add ester or a lipid, the viscogenic agent normally accounts for about 0.005 to about 95% by weight, 
preferably about 0.5 to about 30% by weight, and more preferably about 6 to about 25% by wefcHt of the total 
weight When the matrix Is covered with a vlseogenlc agent the viscogenic agent normally accounts for about 
0.005 to about 95% by weight, preferably about 0.5 to about 30% by weight, and mora preferably about 5 to 
about 25% by weight, of the total weight ••; 

When the gastrointestinal mucosa-adherent matrix used Is a gastrointestinal mucosa-adherent matrix 
comprising a polyglycerln fatty acid aster and a viscogenic agent contained therein, a gastrointestinal mucosa- 
adherent matrix comprising a lipid and a viscogenic agent contained therein or the Ilka, the amounts of poly- 
glycerln fatly add ester and lipid used are about 0.001 to 10,000 times, preferably about 0.001 to 50 times, 
the amount of active ingredients In the solid preparation, based on weight 

50 The above-described matrix containing a pdyglycerol fatty add ester may Incorporate a lipid. The lipid Is 
a pharmaceutical^ acceptable wateMnsoiuble substance which serves to control the dissolution rate of active 
Ingredients, exemplified by the above-mentioned lipids. 

When a lipid and a polyglycerol fatly add ester are used In combination, the amount of lipid used te chosen 
over the range within which Its adhesion to the gastrointestinal tract mucosa Is not Interfered with, a.g., about 

5 0.01 to 1 00 times, preferably about 1 to 20 limes, the amount of active Ingredients, based on weight. 

Th above-described gastrointestinal mucosa-adherent sdid preparation may be used In comblnatbh with 
an appropriate amount of organic acid to promote the absorption of active ingredients. Organic acids indude 
tartaric acid, dlric acid, sucdntc add and ascorbic add. - 
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The above-described solid preparation may also Incorporate additives commonly used to produce solid 
pharmaceuticals (e.g., fine aubtifaes, granules). Such additives Include exciplents such as lactose, corn starch, 
talc, crystalline cellulose (e.g., Avlcel), powder sugar, magnesium slearate, mannltol, light silicic anhydride! 
magnesium carbonate, calcium carbonate and L-cysteine, binders such as starch, sucrose, gelatin, gum arable 

3 powder, methyl cellulose, carboxymethyl cellulose, carboxymelhyl cellulose sodium, hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, polyvinylpyrrolidone, putlulan and dextrin, disintegrating agents such as car- 
boxymethyl cellulose calcium, low-substltutional hydroxypropyl cellulose and cross carmellose sodium, sur- 
factants, e,g„ anionic surfactants such as sodium aikylsulfate and nonlonlc surfactants such as polyoxyelhy- 
lene sorbitan fatly acid ester, polyoxyethylene fatty acid ester and polyoxyelhylene castor oil derivative, arv- 

10 tedds or mucosa protectors such as magnesium hydroxide, magnesium oxide, aluminum hydroxide, aluminum 
sulfate, magnesium metaslllcate ajumfnate, magnesium silicate afuminate and sucralfate, coloring agents, tast- 
ing agents, adsorbents, antiseptics, welting agents, antistatic agents and disintegration extenders. The 
amount of these additives added Is chosen as appropriate over the range within which adhesion to the mucosa 
is not lost 

1$ With respect to the above-described gastrointestinal mucosa-adherent solid preparation comprising a vla- 
cogenic agent dispersed In a matrix containing a polyglycerol fatty acid ester or a lipid, the polyglycerol fatty 
acid ester or lipid, vtscogenic agent and active Ingredients are dispersed In the solid preparation. This disper- 
sion Is achieved by known methods. 

The above-described gastrointestinal mucosa-adherent solid preparation Is produced by known methods. 
20 For example, a polyglycerol fatty acid ester or lipid Is molten by heating above the melting point thereof, and 
a vtscogenic agent and active Ingredients are dispersed simultaneously or separately, followed by cooling. 
Healing temperature Is normally about 40 to about 1 60°C, preferably about 50 to about 11 0°C, and more pre- 
ferably about 50 to about 0O°C. The above method can be achieved using a common granutator; It Is preferable 
to prepare the gastrointestinal mucosa-adherent solid preparation as a spherical solid preparation (e.g., fine 
25 aubOIaes) by, for example, spray chilling. Spray chilling can be achieved by adding drop by drop a mixture of 
a vtscogenic agent and active ingredients dispersed In the molten polyglycerol fatty acid ester or lipid at a con- 
stanl flow rate on a high-speed rotary disk rotating at 10 to 6.000 rpm, preferably 900 to 6.000 rpm, and more 
preferably 1 ,000 to 3.000 rpm. Useful rotary disks Include smooth disks, such as aluminum disks, of 5 to 100 
cm, preferably 10 to 20 cm in diameter. The dropping speed for the molten mixture can be chosen according 
30 to the desired particle size, and is normally about 2 to 200 g/min. preferably about 5 to 1 00 g/mln. The grains 
thus obtained make ll possible to efficiently form a uniform coaling film In the later coating process because 
they are almost truly spherical. 

In addition to the above method, the desired gastrointestinal mucosa-adherent solid preparation can be 
prepared by dispersing and granulating a polyglycerol fatty acid ester or lipid, vtscogenic agent and active in- 
gredients by kneading etc. In this case, common solvents (e.g M methanol, acetenltrile, chloroform) are used. 

The gastrointestinal mucosa-adherent solid preparation can also be produced by melting granulation. Melt- 
ing; granulation can be achieved by the method In which a polyglycerol fatty add ester or a lipid Is thermally 
molten near the melting point thereof, e.g.. about 5*C below the melting point, and then granulated, subjecting 
the resultant melt to granulation, for example by spray chiding, to prepare fine granules, and f luid king the re- 
sultant granules together with the vlscogenlc agent and active Ingredients in a current of air under mild heating 
to provide a medicated mucosa-adherent matrix. In this case, since thermal action on the active Ingredients 
is suppressed, the desired solid preparation can easily be obtained while suppressing the inacttvatlon of the 
active Ingredients, even when the active Ingredients are peptides, proteins or ihe like. 

With respect to the above-described gastrointestinal mucosa-adherent solid preparation wherein a roalrix 
containing a polyglycerol fatty acid ester or a lipid Is coated with a vlscogenlc agent, the solid preparation Itself 
may be coated by a vlscogenlc agent, preferably by a coating agent containing at least a vtscogenic agent In 
addition to the above vtscogenic agent, the coating agent may contain at least one component selected from 
the group consisting of the above-described polyglycerol fatty acid esters, the above-described lipids and wa- 
ter-Insoluble polymers, in this case, when using a vlscogenlc agent is poorly compatible or Incompatible with 
the above-described components of the solid preparation, the solid preparation can be coated by a film con- 
taining the vlscogenlc agent dispersed therein. The coating agent may contain additives. 

Water-Insoluble polymers Include hydroxypropylmethyl cellulose phthaiate (jp XI), hydroxypropylmethyl 
cellulose acetate succinate (produced by Shln-Etsu Chemical Co., Ltd.), carboxymethylethyl cellulose (CMEC 
produced by Round Industrial Co., Ltd.. Non-of f Iclal Drugs Standards of Japan, 1988), cellulose acetate tri^ 
55 meflltal (produced by Eastman), cellulose acetate phthaiate (JP XI), ethyl cellulose (FMC, produced by Aaahl 
Chemical Industry C Ltd.). amlnoaJkyl methacrylate copolymer (Eudragit E100, trade name, produced by 
Rohm Pharma Company). amlnoaJkyl methacrylate copolymer (Eudragit RS, RN100L, RSPMU RN100. RSPM, 
trade names, produced by Rohm Pharma Company), methacryllc acid copolymer L (Eudragit L100, trade 



35 



40 



45 



SO 



10 



12:09 PATENT EXPRESS 0171 4127930 



NO. 729 P013 



EP0 642 797A1 



10 



16 



20 



25 



3D 



36 



40 



45 



BO 



55 



name, produced by Rohm Pharma Company), methacrylte add copolymer t-D (Eudragll L-30-D-55, trade 
name, produced by Rohm Pharma Company), methacrylic add copolymers (Eudragll S-1 00, trade name, pro- 
duced by Rohm Pharma Company), polyvinyl acelato phthalele (produced by COLORCON), and Eudraglt 
NE30D (trade name, produced by Rohm Pharma Company). These water-Insoluble polymer* may be used 
singly or In combination* 

The amount of the vlscogenic agent used In the coating agent Is normally about 0.005 to about 100% by 
weight, preferably about 0.05 to about 95% by weight, more preferably about 0.05 to about 30% by weight, and 
sllll more preferably about 1 to about 10% by weight of the total solid content of the coating agent 

When at least one polygiycerol fatty acid ester, lipid or water-Insoluble polymer and a vlscogenic agent 
are used In combination as coating agents, the vlsoogenlc agent accounts for about 0.005 to about 95% by 
weight, preferably about 0.5 to about 30% by weight, and more preferably about 5 to about 25% by weight of 
the total solid content of the coating agent 

In the coating agent, two or more components selected from the group consisting of polygiycerol fatty acid 
esters, lipids and water-Insoluble polymers can be used In combination. In this case, relative to 1 part by weight 
of the total of the polygiycerol fatty acid ester and/or lipid, the other components account for about 0.0001 to 
1,000 parts by weight, preferably about 0.01 to 100 parts by weight, and more preferably about 0.01 to lOparts 
by weight 

The amount of coating agent coated can be chosen as appropriate according to kind of solid preparation, 
adhesion to the target mucous and other factors. The coating amount to the solid preparation is normally 0 1 
to about 30% by weight preferably about 0.5 to about 10% by weight for tablets, OA to about 50% by height, 
preferably about 1 to about 20% by weight for pills and granules, and 0.1 to about 100% by weight, prefemblV* 
about 1 to about 50% by weight for fine eubtllaea. T y ; , - ' }y ' - ' 

In coating, the above-mentioned commonly used additive* may be added to the coating agent as rieces-' 
sary, and may be coated separately from the above-mentioned additives. The amount of additives used Is nor- 
mally 0.1 to about 70% by weight, preferably about 1 to about 50% by weight, and more preferably 20 to about 
50% by weight or the total solid content of the coating agent ; 

Known coating methods can be used. Including pan coaling; fluldlzatlon coating arid tumbling coating. 
When the coating agent Is a solution or dispersion In water or an organic solvent spray coating Is also appli- 
cable. The amount of such water or organic solvent Is about 25 to about 69% by weight Any kind of organic 
solvent can be used, Including alcohols such as methanol, ethanol and Isopropyi alcohol, ketones such as acet- 
one, and halogenated hydrocarbons such as chloroform, dlchloromethane and trlchloroelhane. 

When the coating agent Incorporates a polygiycerol fatly acid ester and/or a lipid, it may be prepared as 
a coated preparation by mixing the polygiycerol fatty acid ester and/or the lipid and. where necessary/other 
additives, in a thermally molten stale, emulsifying the mixture in water, spraying the emulsion over the surface 
of a solid preparation and drying. It may also be prepared as a coated preparation by melting and extending 
a coating agent over a solid preparation, preheated by hot blow, In an apparatus such as a coaling pan. 
The solid preparation Is normally coated at about 25 to about 60°C, preferably about 26 to about 40°C. 
Coating time can be chosen as appropriate In view of coating method, coating agent properties, amount 
of use, solid preparation properties and other factors. 

The gastrointestinal mucosa-adherent solid preparation may be coated with a commonly used gastrically 
soluble or water-soluble film eta as necessary, as long as the mucosa adhesion of the above-described vis- 
oogenic agent is retained in the gastrointestinal tract 4 

Example dosage forms of gastrointestinal mucosa-adherent solid preparations Include fine subtilaes 
granules, pills, tablets prepared by tabletlng fine subtilaes or granules, and capsules prepared by packing fine 
sublilaes or granules In capsules. Fine subtilaes and granules are preferred. Particle size distribution of fine 
subtilaes Is normally such that 10 to 500 pm particles account for not less than 75% by weight. 500 urn or greater 
particles account for not more than 5% by weight and 10 pm or smaller particles account for not more than 
1 0% by weight Preferably, particle size distribution of fine subtilaes Is such that 105 to 500 urn particles ac- 
countfor not less than 75% by weight 500 pm or greater particles account for not more than 5% by weight 
and 74 pm or smaller particles account for not more than 10% by weight. Particle size distribution of granules 
is normally such that 500-1,410 pm particles account tor not less than 00% by weight and 177 urn or smaller 
particles account for not more than 5% by weight ^ 

The formulation of the present Invention serves well, as long as at least one of the two components anti- 
bacterial substance and antiulcer substance Is formulated Into a gastrointestinal mucosa-adherent solid prep- 
aration. For example, 1) the antibacterial substance alone is formulated Into a gastrointestinal mucosa-adher- 
enl solid preparation.2) the antiulcer substance alone Is formulated Into a gastrointestinal mucosa-adherent 
solid preparatlon.3) the antibacterial substance and the anlimcer.su balance are both prepared as gastrointes- 
tinal mucosa-adherent solid pr parations at the same time or separately. Preferably, the antibacterial aub- 
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stance alone Is formulated Into a gastrointestinal mucosa-adherent solid preparation. 

When one active ingredient Is formulated into a gastrointestinal mucosa-adherent solid preparation the 
other Is used in a pharmaceutical composition along with a pharmacologically acceptable carrier or excip'ient, 
prepared by, e.g.. granulating active ingredients by a known method (a.g., tablets, granules, fine subUlaes 
s capsules), or previously preparing active Ingredients as aqueous solution, by preparing active Ingredients as 
a solid mixture by lyophlllzanon, an aqueous solution of active Ingredients is solidified by lyophlllzation by 
dispersing active ingredients in o«, and dispersing active ingredients in syrup. The formulation of the present 
invention may be prepared in a set In which each component constitutes a separata preparation. 

The formulation of the present invention is normally used orally or non-orelly In a pharmaceutical compo- 
10 sltion comprising these active Ingredients and a pharmacologically acceptable carrier or exclplent 

For the formulation of the present invention, the above active Ingredients are mixed to a single preparation 
using pharmaceutically acceptable diluents, exdpients and other additives as desired by a known method of 
pharmaceutical production. Each active Ingredient may be prepared as a separate preparation using pharma- 
cauUcally acceptable dlkienls, exclplents and other additives as desired. Alternatively, separate preparations 
is may be combined to a set For example, Hie formulation of the present Invention can be used In (1) a set com- 
prising an antiulcer substance and a gastrointestinal mucosa-adherent solid preparation containing an anti- 
bacterial substance (2) a set comprising an antibacterial substance and a gastrointestinal mucosa-adherent 
aoJjd preparation containing an antiulcer substance. (3) a set comprising a gastrointestinal mucosa-adherent 
solid preparation containing both an antibacterial substance and an antiulcer substance, or (4) a sat comprising 
a gastrointestinal mucosa-adherent solid preparation containing an antibacterial Substance and a gastrointes- 
tinal mucosa-adherenl solid preparation containing an antiulcer substance. i 

When active Ingredients are prepared as separate preparations, they may be administered to the same 
individual at the same time or at time Intervals via the same route or different routes. 

T"® contents of the antibacterial substance and antiulcer substance in the formulation of the preseht W 
ventlon may be chosen as appropriate on a caae-by-case basis; for example, the concentration of Inearth 
bactenal substance is normally about 0.1-95% by weight, preferably about 1-95% by weight, and more prefer- 
ably about 10-90% by weight The antiulcer substance concentration Is normally about 0.1 to 86% by weight, 
preferably about 1 to 05% by weight, and more preferably about 10 to 00% by weight >! ' . , — 

The ratio of the antibacterial substance used to the antiulcer substance Is normally about 6.001 to 100 
times (by weight), preferably about 0.005 to 16 times (by weight), of the antiulcer substance content aUhough 
H. vanes depending on combinations. 

Example compositions for oral administration include tablets, pills, granules, powders, capsules syrups 
emulsions and suspensions. These compositions are produced by known methods, ualno lactose, etarch. su- 
crose, magnesium stearata and other substances as carriers or oxclpiertts. 

Compositions for non-oral administration fcan be prepared iw suppositories » 

Suppositories Include rectal suppositories and vaginal suppositories. External preparations Include oirrt- 
mentsjlncluding creams), vaginal preparations, transnasal preparations and percutaneous preparations 

For a suppository, a composition of the present Invention may be prepared as an oily or aqueous solid; 
semi-solid or liquid suppository by a known method. , = 

The formulation of the present Invention Is useful in the treatment of mammals <e.g„ cats, dogs, bovines 
horses, goals, monkeys, humans) carrying Helicobacter pylori, exhibiting marked effect In removing Helled 
barter pylor i carried by these enimais. Target diseases Include gastrointestinal ulcer, such as gastritis anddP 
gestlve ulcer, with particular effect obtained In the treatment of digestive ulcer. 5 

With low toxicity, the formulation of the present invention can be administered orally or non-orally to fnam- 
mals including humans. It may be used in mixture with pharmacologically and pharmaceutically acceptable ad- 
ditives (e.g., diluents, exclpients, binders, disintegrating agents, colorants, stabilizers), or as prepared using 
them, In the same manner as above, as desired. Although the dose of the formulation of the present Invention 
varies depending on dosage form, administration method, kind of active Ingredients used and other factors 
The antibacterial substance requirements can be reduced to less than the usual clinical dose, for example to 
about one-half to about one-tenth. It Is preferable that the antibacterial substance and antiulcer substance ba 
administered at about 0.2 to 10 mg/kg and about 0.05 to 40 mg/kg daily for a human adult More preferably, 
the daily dose Is about 0.3 to 6 mg/kg as of the antibacterial substance and about 0.1 to 15 mg/kg as of the 
antiulcer substance. • ^* 

With respect to the formulation of the present Invention, an antibacterial substance and an antiulcer sub- 
stance, separately prepared, may be administered to the same subject at the same rime, or may may be ad- 
ministered to the same subject at a time Interval in that order or reverse order. Components may have different 

administration frequencies. i '-. 

The formulation of the present Invention shows long retention time In the gastrointestinal tract because 
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of Its adhesion to the gastrointestinal tract mucosa, synergetlcaUy enhances the pharmaceutical offsets f an 
antibacterial substance and an antiulcer substance, with very low, doses of active Ingredients, particularly the 
antl-HP antibiotic e.g. about one-naif to about one-tenth of the usual clinical dose, with low prevalence of side 
effects. The present agent Is useful as an antiulcer agent, showing potent antl-HP activity, 
s The following reference examples and working examples are intended to Illustrate of the present invention 
In further detail. UBn 

Reference Example 1 

to In vitro determination of activity against Helicobacter pylori 

Method: 2 ml of a solution of the test antibiotic, in 2-fold serial dilution, was placed In a petrf dish To this 
dish, 18 ml of 7w/w% bulbars agar supplemented with horse blood, previously dissolved at about S0H5 was 
added, followed by uniform stirring and solidification at room temperature, to yield an agar plate for actual 
measurement. Next, after Inoculation of 5 ul of a 10» CFU/ml bacterial suspension, the plate was incubated at 
f .££ .f day8 U " dar 8H9htly 8erobte conditions In a gas pack Jar containing CampyPak™ (BBL Company 
USA) and water-soaked defatted cotton. The antibiotics used here were benzylpenlcHlin. amoxicillin, pipera- 
cillin, meclllinam, Imlpenem, erythromycin, tetracycline and streptomycin. Bacterial strains used were (1 ) Hel- 
icobacter pylori NCTC 11637. (2) Helicobacter pylori NCTC 11916 and (3) Helicobacter pvtorl CPY 433 

Antibacterial activity was determined by minimum antibiotic concentration for macroscopic bacterial 
growth. ... 

Results; As determined by the above method, benzylpenlcillln, amoxicillin, piperacillin; meclllinam. Imlpenem 
erythromycin, tetracycline and streptomycin all failed to allow bacterial growth of any of the above three at con- 
centrations under 1.0 u/ml, demonstrating strong antibacterial activity. 

Reference Example 2 

Production of gastrointestinal mucosa-adherent solid preparation containing Compound A (2-[2-{3-mBt hyl-4- 
(2A3,3-tetrafluoropropoxy)-pyridylr^ 

12 g of behenicackf hexa{tetra)glyceride (HB-310. trade name, produced by Sakamoto Yakuhin K K ) was 
tteanally molten at 85«C. and 4 g of Compound A and 4 g of a poly (acrylic acid) (Hlvfewako 104. Wako Pure 
Chemical Industries) were added, followed by stirring at 80°C for 15 minutes, to yield a dispersion. The resulting 
molten mixture was added drop by drop to an aluminum disk of 16 cm In diameter rotating at 1 JSdQ rpm at 10 
g/mln to yield spherical fine subtllees which pass through a 30-mesh sieve but not through an 60-mesh sieve 
(hereinafter referred to as 30/80 mesh). 

Reference Example 3 

Production of gastrointestinal mucoea-adheront solid preparation containing amoxicillin (AMOX) 

■ 76 g of behenlc acid hexa(tetra)glycerlde (HB-310. trade name, produced by Sakamoto Yakuhin KJQ was 
thermally molten at 74"C, and 10 g of AMOX and 1 5 g of a poly (acrylic acid) (HMswako 104. Wako Pure Chem- 
leal Industries) were added, followed by stirring at 74-Cfor 16 minutes, to yield a dispersion. The resulting mol- 

£ "r^fT^** Bdd8d dr ° P by dTOp 10 an a,umlnum of 16 cm In diameter rotating at 2.400 rpm at 10 g/min 
to yield 30/60 mesh spherical fine subtllaes. 

For oral administration In humans or non-human animals. 100 mg of the above fine subtllaes was packed 
in No. 4 capsules to yield a capsular preparation. 

60 Reference Example 4 

Production of gastrointestinal mucosa-adherent solid preparation containing Compound A 

27.5 g of behenlc acid haxa(tetra)glycerlde (HB-310. trade name, produced by Sakamoto Yakuhin K K ) 

ta^L2LT£!ir fr? d ° f C / ,mpoun,, A. 7.5 g of a poly (acrylic acid) (Hhrtewako 104. Waki 
Pure Chemical industries) and 10 g of tartaric acid were added, followed by stirring at 80»c for 15 minutes to 
yield a dispersion. The resulting molten mixture was added drop by drop to an aluminum disk of 16 cm in'dl- 
amaler rotating et 2.400 rpm at 10 g/mln to yield 30/80 mesh spherical fin subtllees 
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Exampl i 

Production of gastrointestinal n^coea-adherent solid preparation containing both Compound Aand AMOX 

5 T ° J 5 0 °L bahen ' C "** ""-(tot^glyceride (HB-310. trade name, produced by Sakamoto Yakuhln K k » 

Namely molten at 74-C.15 g of Compound A, 5 a of AMOX and 1 5 g « * poly (Z™^^^™ 
Wako Pure Chemical Industries) were added, followed by stirrino at 74»c JiKmim!!! ("ivtewako 104, 

2,400 rpm at 10 g/mln to yield 30*0 mesh spherical fine eubtllaes containing both SmpSAandSx 
Example 2 

Pjoduction offorrnulatton comprising of a gastrointestinal mucosa-adherent solid preparation contain!™ 
AMOX and a gastrointestinal mucoea-adhorent ootid preparation containing CompoundA 

SO mg of a gastrointestinal mucosa-odherent solid preparation oonteinlng Compound A as obtahfrf in b«t 
obtained In Reference Example 3 were packed In No. 4 capsules to yield a capsular propTaUon 
to Example 3 

^USSSSXT^- COmP, * ln * C ° mPOUnd A ^ muooaa-adherem solid prepare 



ro 



so 



95 



2£SE? i', 8 " aqW0U8 dteperelon COnte,n,n 9 1 0 "W <* Compound A was^myed^r a^o^ oln 
staling of 72 mg of lactose and 18 mg of corn atarch, and an aqueous solution corJZa^ZZl^Z^Z] 

100 mg of the granules containing Compound A thus obtained and 100 mo of a oastrolntestlnal mu™*, 
Example 4 

Synerglsuc effeclof Compound Aand a gastromtestlnal m^^^soM^p^oa^^ 
Crj:ICRirtce (4 animals per group), faated for 30 hours, were infect with Hellcobaoter ovlofi ppv ^ 

Ings were each Inoculated to selection medium for HP, followed by4 days of Incubation uZ2rli^» ^ 
» «J*£.'!" «•<**•>><>«*> -"Wi* rowono. to HP In the e.om** I. M»wn a. tfc. bacwfal «- 



55 



14 



10/1^ '96 12:09 PATENT EXPRESS 0171 4127930 NO. 729 P017 

EP 0 642 707 A1 



Table 1 



Hours after 

Administra- 
tion 


Bacterial Removal Rale* 


Gastric Wall 
Disruption Product 


Gastric Washings 


® Solitary 
Agent 


(I) Combina- ' 
lion Agent 


© Solitary 
Agent 


© Combina- 
tion Agent 


0 

(control) 


0/4 


0/4 


0/4 


0/4; 


6 


0/4 


0/4 


1/4 


0/4 


16 


2/4 


4/4 


3/4 


4/4 


24 


3/4 


4/4 


4/4 


4/4 


48 


1/4 


3/4 


1/4 


3/4 



* Bacterial removal rate: Number of xnice showing negative response to 



Helicobacter pylori/ number of all mice 

26 

Whan Compound A and the gastrointestinal mucosa-adherent solid preparation containing AMOX was ad- 
ministered, all mice became negative 16 hours after administration* while when the gastrointestinal mucosa- 
adharenl solid preparation containing AMOX alone was administered, half mice showed positive response to 
so HP in the gastric wall. 

Example 5 

Synergistic effect of Compound A and a gastrointestinal mucoaa-adherent solid preparation containing 
35 AMOX 

Methyl cellulose was suspended in distilled water to 0.5% by weight To 1 ml of this suspension, 0.045 mg 
of AMOX and 4.5 mg of Compound A were added, to yield a mixed suspension in methyl cellulose. 

in the same manner as In Example 4. Cfj;ICR mice (5 to 6 animals per group), fasted for 30 hours, were 

40 Infected with Helicobacter pylori CPY 433. Starting at 13 days after Infection, CP the above mixed suspension 
of AMOX and Compound A In methyl cellulose (referred to as CD suspension In Table 2), and ® a 0.5% sus- 
pension of Compound A end a gastrointestinal mucosa-adherent solid preparation containing AMOX as ob- 
tained In Reference Example 3 In methyl cellulose (refe rred to as @ AMOX and Compound A combination prep- 
aration In Table 2) were orally administered for 7 consecutive days at 0 mg/kg or 0.3 mg/kg for AMOX and 30 

4S mg/kg for Compound A. At 20 hours after administration, stomachs were excised, gastric wall disruption prod- 
ucts and gastric washings were tested to obtain bacterial removal rates In the seme manner as in Example 4. 
The results are given In Table Z 



GO 



5$ 



15 



10/12 '96 



12:09 



PATENT EXPRESS 0171 4127930 



NO. 729 



P018 



40 



4$ 



50 



EP 0 642 767 A1 



Table 2 



AMOX 
Concentra- 
tion (mg/kg) 


Bacterial Removal Rate* 


CD Suspension 


© AMOX and Compound 
A Combination Prep- 
aration 


Gastric 
Wall 


Gastric 
Washings 


Gastric 
Wall 


Gastric - 
Washings 


0 


0/5 


0/5 


0/6 


0/6 


0.3 


2/5 


2/6 


576 

* • 


6/6 



2i) 



3D 



response to Helicobacter pylori/ number of all mice 

In comparison with administration of & mixed suspension of AMOX and Compound A In methyl cellulose, 
administration of a preparation comprising Compound A and a gastrointestinal mucosa-adhamnl solid prepa- 
ration containing AMOX resulted In potani anthHP activity In mice. 

Example 6 

Production of a formulation comprising lansoprazole and a gastrointestinal mucGse-adherent solid prepara- 
tion containing AMOX ! 

1) Granules containing lansoprazole was prepared as follows. 
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Ingredients m £ 



5 Lansoprazole *J 

Magnesium Carbonate USP zz -4 

Sugar Spheres NF ."J-J 

Sucrose NF «J.8 

tn Starch NF 3e * 

Low-Substituted Hydroxypropyl Cellulose NF 40.0 

(L-HPC-31) , -.; 

Hydroxypropyl Cellulose NF (BPC-L) 1.4 

15 Methacrylic Acid Copolymer LD 44.6 

(Eudragit L30D-55) (Rohm Pharma Co.) 

Polyethylene Glycol NF (PEG-6000) 4.4 

Titanium Dioxide USP 4 - 4 

30 p o lysorbatc80NF(RheodolTW-0i20) 2.0 , 

Talc USP 14 ° 

Colloidal Silicon Dioxide NF (Aeroail) 0.6, 

Purified water* USP * s ; 

Totof 

*: Removed during the manufacturing process 
USP: The United States Pharmacopeia 
jo NF: The National Formulary 

Sugar sphere* was coated with a mixture of lansoprazole, magnesium carbonate. ^f^ 6 ;»^and 
L-HPC-31 by means of spraying, aqueous HPC-L solution In a centrifugal fluid-bed granulator (CF-100OS. 
FreundCo.MndtheresuRantvvetgm^^ 
and thensleved. The obtained granules were ooated with 
PEG-erjoo, talc, titanium^ 

Co.) and sieved, and then dried In a vacuum oven at about 42»C for about 18 hours. The obtained granules 



40 



2)3T0m ^^^^^^opnaolB as obtained In 1) above and 1 00 mg of gastrointestinal rnu- 
cosa-adherent solid preparation containing AMOX as obtained In Reference Example 3 were packed In 
No.0 capsules to yield a capsule preparation. 

45 Claims 

1. A formulation which comprises an antibacterial substance and an antiulcer substance, wherein at least 
one of them Is formulated into a gastrointestinal mucosa-adherent solid preparation. 

2. The formulation according to claim 1. wherein the antibacterial substance Is an antibacterial substance 
against Helicobacter pylori. 

3. The formulation according to claim 1, wherein the gastrointestinal mucosa-adherent solid preparation f ur- 
ther comprises a matrix containing a polyglycerin fatty acid ester. 

56 4. The formulation according to dalm 1. wherein th gastrointestinal mucosa-adherent solid preparation con- 
tains the antibacterial substance. 
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5. The formulation according to dalm 1. wherein the antibacterial substance la a penicillin. 

6. Thaiormuiailon according to dalm 1. wherein the antibacterial substance Is a macrollde antibiotic. 

7. The formulation according to dalm 5. wl^to^ 

a. The formulation according to dalm 1. wherein the antiulcer substance Is a proton pump Inhibitor. 

a. The formulation according to claim 8, wherein the proton pump Inhibitor te a compound represented by 
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the formula: 




H a) 

wherein rina A may optionally be substituted, R\ R» and* are, the same or different, hydrogen, or an 
£\ fo. ^aiS^giSp^ Is a hydrocarbon group which may optionally be substituted,, and n is 0 or 1. or 
a salt thereof. 

10 The formulation according to dalm 3, wherein the gastrointestinal mucosB^dharenl solid preparation 
28 comprises a vlscogenic agent capable of developing ytocoslty on contact with water. _ 

11. The formulation according to dalm 10. wherein the vlscogenic agent Is dispersed tothegastrplrtfestinal 
mucosa-adherem solid preparation. 

12. The formulation according to dalm 10. wherein the vlscogenic agent coats the gastrointestinal mucosa- 
adherent solid preparation. 

13. The formulation according to dalm 10. wherein the vlscogenic agent le an acrylic add polymer or Its salt 

14. Aaelforthe use In treating a gastrointestinal ulcer In mammals which comprises (1) an ant, ^ ri *;^- 
36 stance and a pharmaceutical acceptable carrier thereof, and (2) an antiulcer mM-M" I a | tam»- 

ceutteally acceptable carrier thereof, wherein at least one of the substances Is formulated Into a gaatro- 
Intestlnal mucosa-adherent solid preparation. 

15. Use of an antibacterial substance and an antiulcer substance to manufacture a preparation for treating 
40 a gastrointestinal ulcer in mammala. 



18 



1^: 10 



NO. 723 P021 



EP 0 642 797 A1 




European Paten* 
Offtcc 



EUROPEAN SEARCH REPORT 



(GLAXO GBbUP^lWX'rro) « ^ 

* Abstract; claims m » ha is 

Jige 2, lines 27-43} page 3, 14.15 

lines 10-19 * 1 



BP 94306351.1 



CLASSIFICATION OF i 



1,4, 
10,11. 
14.15 



Tn ^ - a 912 093 
(O.KICHAELI) 

• Abstract: column ^« 

lines SB-62; clafcas 1.6; 

column 3 . lines 3-30; .. 

column 4. lines 16-26 

w - fi - 0 282 _132. 

{THE PROCTER & GAMBLE j ^ 

lines 51-58? example I * 

m n - A - 0.3 /11 849 
(THE PROCTER St GAMBLE 

COMPANY) , , q 

* Abstract; claims l-3,s.j.ij 

example Is page 7. i 
lines 5-8; page 7. line l? 
- page 8 , ;; line 2 * i 

- A - 0 403 048 
TWARNER-IAMBERT COMPANY) 

* Abstract; pages 18-22, " 
aspects 1-11.19.20,24,30-32. 14,15 

85-90.99-104; page 2, 
lines 1-42; page 13, 
lines 12-46: page 9, 
line 28 - page 10. line 19 

P t, - ft - n 205 282 
(EUROCELTIQUE SA) 

• Abstract; claims 1,3.14. 
column 2. lines 19-37; 



61 K 45/06 
61 K* 47/14 
61 K 47/32 
61 K 47/36 
61 K 31/43 
61 K 31/44 
61 K 9/00 



A 61 S 



Tht prwent ct«r* report has I 



18-11-1994 



HAZZUCCO 



CA7KCORVOF tmaj DOCUMENTS 
X < •litteululr frf*i«l U tikcti ifawt 

A : IKhiwIocM 
O i i«>&--Hl<« Otdotn* 



A :»c*Wraftti«cuie 



s*u*l UfpUj. coff«P©MI»t 



1ft 



10/12 '96 



12:10 



PRTENT EXPKtiSb W1V1 4127330 
BP 0 642 797 A1 



NO- 729 P022 



Bvrnpeui r««n> 
Office 



EUROPEAN SEARCH REPORT 



lCalccMjr 



nnr1TMrf rrc r^NfilDEREPTO BE RELEVANT 
1 ^ wrf#gq ^^I-to«tafcwto«*»^** 1 



column 3, lines 29-40 in 
connection ***** solwnn *; 
Unas 19-21, 38-39. 51r52 * 

^ . i - Q27D1 457 
( J. RHODES. B. K.EVANS) 

* Abstract; claims 1-7.9, 
12-15 , 18: paffe 12, 
linos 15-25 * 

Ur r* I t?D - A - 0 514 008 

1 (TAXEDA ClWcAjl^XNinJSTRlES) 

* Abstract? claims l-zi»z7# 
28,31? example 23; page ,5, 
lines 7-15*30-55 * 

up — A ** 898 
(BYK GULDEN LOMBERG - 
CHEMISCHE FABRXX GMBH) : ; 

* Page 1. line 1 - page 5, 
line 8; claims 1.7,8,10 * 



1,2,4, 
io,n,| 

13,14 



1-15 



1-15 



-2- 

E P 94306351*1 

APPLICATION Ql» O. ( 



-ntc Patent gam* rtpwt M* t*tn «Ute* 



MAZZUCCO 



CATEGORY OF OTO> DOCUMENTS 



R I V : ELilctfUrfy ftte*»m If co*»M«^ «rW> 



tsfltirtt 



A : tccfcfcftiatloJ fc*d«rww* 
p : int«rf&«dUte tocamc* 



20 



